I. Introduction
Modern handball requires for player a good physical endurance, parallel it is very important to develop speed and explosive power and force endurance. Handball is also a social game, where next to the good coordination and cleverness comes up to the important place team players good rapprochement and cooperation (Järvekülg, 2002) .
Handball is very popular game worldwide and there is a need of high level of physical and physiological fitness to participate at the elite level. Training can improve the performance of the players to achieve the best possible performance. The training has to be formulated according to the principles of periodization. The training induced changes observed in various anthropometric and biochemical variables can be attributed to appropriate load dynamics. Physique and body composition have an important role for playing Handball. The elite Handball players need to maintain an optimum level of haemoglobin to optimise performance. Heart rate response during exercise and recovery can be very useful parameters in monitoring training. Handball involves repeated jumping, blocking, shouting, power throwing, and sifting which require a high level of strength and power. Moreover, the serum level of urea and uric acid may be used as indicates of over training. In addition, regular monitoring of lipid profile of Handball players can provide valuable information about their health, metabolic and cardiovascular status.
This study was focused on the Handball players as the game is popular and played throughout the world. Studies observing the effect of training on anthropometric and biochemical variables of professional Handball players are lacking in India. In view of the above, a study was undertaken to investigate the effect training on anthropometric and biochemical variables of university Handball players.
II. Material And Methods

Subjects and Training
A total of 10 male University of Rajasthan, Jaipur Handball regularly playing competitive Handball (playing for last 4-7 years) volunteered for this study.
Plyometric training should progress gradually from lower intensity to higher intensity drills, especially for individuals who lack a significant strength training background. Depth jumps have a very powerful training effect so the volume of work should be low, no more than 4 sets of 10 repetitions, 2-3 times per week for advanced athletes and 3 sets of 5-8 repetitions, 1-2 times per week for lower classes of athletes (Baggett, 1995). A two-or three-day rest (48 hour minimum) between sessions will allow full recovery of the musculoskeletal system and further enhance adaptation. The number of repetitions The training schedule, type of training, volume and intensity is shown in Table 1 . The training programme, tests and measurements were conducted according to the standard procedures, having established reliability and validity, adopted by various researchers. Thus the training programme, tests and measurements used were valid. The selected anthropometric and biochemical variables were measured in the laboratory at the beginning of the training (baseline data, BD) and at the end of training Phase. Each test was scheduled at the same time of day (± 1 hour) in order to minimize the effect of diurnal variation. The subjects were informed about the possible complications of the study and gave their consent.
General training schedule for the University handball players. Procedures
The players had six trainings per week, and three of them had included plyometric training. Training duration was 90 minutes. Prior to each training session, all subjects participated in a 10 minute warm-up period which included jogging at a self-selected comfortable pace followed by calisthenics. After warming-up session players performed plyometric training and after finishing starts with their usual training. All athletes have got instructions how to make exercises correctly before starting plyometric program. Testing procedures All players participated in three control testing. First measuring was before plyometric training session in July 2013(Base Line data BD). Second testing was after four weeks plyometric training streak in August 2013(pre training programme data PT) and last control measuring has taken 16 weeks after first testing in 
Measurement of Anthropometric Variables
Body mass was measured with an accurately calibrated electronic scale (Seca Alpha 770, UK) to the nearest 0.1 kg, and the stature with a stadiometer (Seca 220, UK) recorded to the nearest 0.5 cm (Jonson & Nelson, 1996) . Body density (BD) was estimated from the sum of the skin-folds based on the standard procedure (Durnin & Womersley, 1974) . The skin fold measurement was taken from four different sides of the body (biceps, triceps, sub-scapular and suprailiac) using the skin fold calliper on the right side of the body. The estimated percentage body fat was calculated using standard equation (Siri, 1956 ). Lean body mass (LBM) was calculated by subtracting fat mass from total body mass (Siri, 1956) . 
Measurement of Back and grip Strength
The back and grip dynamometers (Senoh, Japan) were used to record the strength of the back and grip muscles following a standard method (Jonson & Nelson, 1996) . For measurements of back strength, one hand of the subject gripped over and the other under the bar. The hands were spread to the width of shoulders. The trunk was flexed only slightly forward (10°-15°) at the hip joints. The body weight was balanced on the feet, which were placed about 15 cm apart. The knees were kept straight throughout the lift. The lift was performed steadily upwards, without jerking. The subjects were not allowed to lean backwards on the heels. It was ensured that the back was almost straight at the end of the lift. For measurement of grip strength the dryness of the hand and the instrument were ensured. The tester set the pointer to zero and placed the dynamometer in the subject's hand, with the dial against the palm and the larger (concave) pressing edge in the "heel" of the palm. The afterure and positioning of the subjects tested were according to the standard method (Jonson & Nelson, 1996) . The data was obtained with the elbow at 90° flexion, shoulder at 0° flexion and wrist between 0° and 15° of ulnar and radial deviation. The subject squeezed sharply and steadily as much as possible, making certain that no part of the arm touched the body. For both back and grip strength test three trials were allowed with an interval of two minutes. The test was repeated in case any other deviation from proper procedure was noted. The highest reading of the three trials was recorded in kilograms.
Measurement of Biochemical Variables
A 5 ml of venous blood was drawn from an antecubital vein after a 12 hrs fast and 24 hrs after the last bout of exercise for subsequent determination of hemoglobin (Hb), serum urea, serum uric acid, total cholesterol (TC), triglycerol (TG), high density lipoprotein-cholesterol (HDL-C) and low density lipoproteincholesterol (LDL-C). Haemoglobin was measured using Cyanmethaemoglobin method (Mukharjee, 1997). 
Statistical analysis
All the values of anthropometric and biochemical variables were expressed as mean and standard deviation (SD). One Way Analysis of Variance (ANOVA) followed by multiple comparison tests was performed, to find out the significant difference in selected anthropometric and biochemical variables measured before and after the training. In each case the significant level was chosen at 0.05 levels. Accordingly, a statistical software package (SPSS) was used.
III. Results
Effect of training on body fat and LBM of Indian University handball players A significant (P<0.05) reduction in percent body fat was noted among the Handball players when comparing base line data with that of the pre training period and after training period. However, when comparing body fat of pre training period with that of the pre training period no significant change was noted among the players. Further, no significant difference was observed in body mass and LBM of the Handball players after the training programme (Table 4) . Note. Data presented as mean ± SD; n=10; Computed using alpha = 0.05; * when compared to BD, BD= base line data, PT= pre training, AP= After Training, NS= not significant; LBM= lean body mass Effect of training on biochemical variables of University handball players A significant reduction (P<0.05) in haemoglobin level was noted in pre training and after training when compared to base line data of the Handball players. When comparing haemoglobin level of pre training with that of the after training no significant change was noted among the players. On the contrary, significant increase (P<0.05) in serum urea level was noted in pre training and after training when compared to base line data of the Handball players. Comparing serum urea level of pre training with the after training phase no significant change was noted among the players. Further, a significant increase (P<0.05) in HDL-C level was noted in pre training and after training when compared to base line data of the Handball players. When comparing HDL-C level of pre training with that of the after phase no significant change was noted among the players. On the other hand, significant reduction (P<0.05) in triglyceride and LDL-C levels was noted in the after phase when compared to base line data of the Handball players. However, when comparing base line data with pre training no significant change was noted in triglyceride and LDL-C levels. In addition, no significant change was noted in serum uric acid and total cholesterol levels of the players after the training (Table 5) . Note. Data presented as mean ± SD; n=10; Computed using alpha = 0.05; * when compared to BD, BD= base line data, DTP= during training programme, ATP= after training programme, NS= not significant; Hb= haemoglobin, TC= total cholesterol, TG= triglyceride, HDL-C= high density lipoprotein cholesterol, LDL-C= low density lipoprotein cholesterol.
IV. Discussion
Elite Handball players, in keeping with many other elite athletes, tend to be lean and muscular On the other hand, no significant difference was observed in body mass and LBM of the Handball players after the training programme. This might be due to improper optimization of the training load and/or short duration of the training. It has been reported that short duration of training has no significant effect of body mass and LBM (Reilly, 1990) . Since Handball players, even at the highest levels, tend to have depots of body fat higher than optimal, it seems rational to advise the Handball players to keep their activity profile relatively high especially during the off-season with the aim to stay fit and to prevent increased body adiposity.
In the present study, a significant reduction (P<0.05) in hemoglobin level was noted in preparatory and after training programmes when compared to base line data of the Handball players. This might be due to the effect of training. The training load was gradually increased from base line to the pre training therefore, reduction in hemoglobin level was observed in this phase. Further, during the after training programme, training load along with the stress of competition was responsible for the declined in hemoglobin level. It can be suggested that the decline in hemoglobin level might be due to haemolysis (Fujitsuka et al., 2005) . In addition, exercise training induced reduction in hemoglobin concentration also might be due to hemodilution which is a common physiological effect of endurance training also exist among the well trained athletes due to increased in plasma volume ( , 1997) . In the present study, a significant increase (P<0.05) in HDL-C level was noted in preparatory and after training programmes when compared to base line data of the Handball players. On the other hand, significant reduction (P<0.05) in triglyceride and LDL-C levels were noted in the after training programme when compared to base line data of the Handball players. As the training load and stress of competition increased from pre-training period to pre trainingand after training programme, the level of triglyceride and LDL-C were decreased where as the level of HDL-C increased gradually. These changes might be due to training. The possible reason for the reduction in triglyceride and LDL-C; and elevation in HDL-C was that exercise especially, endurance exercise which increased metabolism and utilization of blood lipids and lipoprotein for energy production (Altena et al. 
V. Conclusions
Effect of Plyometric Training Program on Anthropometric and Biochemical variables of university
These changes are due to training as well as due to participating in an increasing number of competitions. A specific Handball training programme with the structure and loads described in this study is effective of improving body composition and strength parameters. The training induced changes in anthropometric variables have indirect effect on biochemical variables such as hemoglobin, serum urea and uric acid, lipids and lipoproteins profiles of the Handball players. Regular monitoring of the biochemical variables of the Handball players is essential to optimize their general health, metabolic and cardiovascular status which has direct relation with their performance. The unique profile should be taken into consideration while administering training to the Handball players. It was recommended that a careful selection of anthropometric and biochemical variable should be made when assessing the abilities of adolescent Handball players.
